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(57) Abstract: A gait generation- device for generating an aimed 
gait repeating alternately an in-the-air period where all the legs (2, 
2) of a legged mobile robot (1) are made to stay in the air and a 
landing period where at least one of the legs (2, 2) is made to land 
on the ground. At least in transition from the in-the-air period to the 
landing period, the device generates an aimed gait so that the speed 
witii respect to the ground and the acceleration with respect to the 
ground of the leg end (22) that is made to land is approximately 
zero at the moment of the landing. After both speed with respect to 
the ground and acceleration with respect to the ground at the mo- 
ment of landing of the leg body end have been determined to be 
approximately zero, the movement of the upper body of the robot 
in the aimed gait is determined so that the horizontal compon^t of 
the moment generated about the aimed ZMF by the resultant force 
of the gravity and inertia force acting on tiie robot (1) is approxi- 
mately zero. This eliminates the landing shock. 
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2 2 

:$^mmmmx\ri. mi iz^hrz^3:^muzupm.M(DmnA(D 

15 ^^:^mv^^-m^ (l¥«ffl«#^¥ 1 0 - 8 6 0 8 1 ^^^^#M)o 0 
7 <De^ZMP«ll3et3:c:<OJ;<5J&:^#^^fe-r«k5 JC^^b/^'bOT^ 



wo 03/057429 PCT/JP02/13595 

2 3 

5 mm±^mmu. mn\z:^\^^xi,t. :^mmmA\z^^(^m2 o o o - 
3 5 2 0 1 m(Dmmm\zmmvrcmmmWi<Dz:t<Mi^^ ^\zmm± 

^^f^tC— i6t$"&T:fe^tJ^^V^o (j^m 2000-352011 ^X\,t. 

m^m-d^^m^i^^z-^^T^^^nKD-v. mm±i^mm\zBm±^^m 
10 if}^'^\z—miVT\^^:ittmc^hx$>^o 

vii^v. ^nts:E^^mffi^^^^'Pi&m^mmx(Dmn\z:^\^yx\t;.. 
m\z±i^7i<.^mmm^mm'r^fe\&xu. e^^^cD^M^^jTK^^fe^)-^ 

15 ^^x. ^mmmm\z^\,^x\t. mm±i^^^m^>^-m\zm^xm^± 
i^mmf)^&wcM\>z'r^Tz.tszvito j;t3^#:e$)ic«. w^Tizmm-r^ 

^n\z^'DX%§E'r^n^y h i<Dm^tiiLm.tih(D^ti\z-m\^xWiti 
^'^\zmy)^'^w.Kti^m.^^^mm-^^'r\z (dth^ m (o±w-m>ti> 
25 ^uimmm^^m-^-^^\z) . g^zMP o c^jp^m:^^— ^ > 
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2 4 

10 - mnm^zm^ ^ <'r^rctb\z. mmiz^^xm^-r^bm^ijtmtui 
(D^i:j\zmo^3 0^Rio^m\^^x^mhr:ii)t^ tmti izo^ti^ 

M\^^\z:k^-^ti^m\:>xf^m'm^\zf3i^x\^^^o 
15 Tr ^t).^\z±i^mmMiJiimm (±^2 4(Dm^M(DMMmm) ^mm 

mRt}mmm^izmRti:^^m^t^mwj-^'&Ti,z. e^^zMP d 



wo 03/057429 



PCT/JP02/13595 



2 5 



fS 2 0(Z)«;^2m, 2m. RO^^Ji^: 2 4 tC^T^ST S K;^ 2 4 m;^^ 

2<Dmtl^ (^WA2m, 2m<Dmtl^) t±^2 4(D 

2 4(Dmmmw} (±-*Mii^-F) tm^titomm. m.n\z±^2 4 



M2 4ia}tmi^(Dnm^^tsMm^%^o :^mm^mi^\t. mm^^iz 
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26 

5 mmm^t)^ ^^^mo mKt}'E-;<> h^<D^mtm^ti7K^m 

&.r\z±mmm^^y')\^^wc^ihT^o rctcv. w^m^mmz-r^rc 
^\z. ^-j^ )\^^v—y (b&^$iii (xiM) ti&it^i (zift) §^tf¥ 

®) T©M«f::;^@i5:(Oi5>.^IBjd!b, ^^r^yx^^v-y (&*f«i (yW) 
Z sup : ^^jWM^mm^fts 

Zswg: ^I^M;^>^tt^e 
20 ZtStotal : ife:#:aiijvi^B:^a:^ 
Xswg: it)iI^;i^;?K5p^g 

xb : ±^s;^.7jc¥&M (.^^M. -sxis^hwrnz^^-m^o^^mttn^ 
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2 7 

XGtotal : ^i^Mtbyii^^U 

mtotal : D3i^>;/h^SM ( = mtotaH- msup + mswg) 

My: UmZMP ^t)^ (DmKtl'E— ^> h < itmKt! "E — ^ > 

w-2 2(D^m (^^^2 2 <D$>^f)^i:.i^m^rci^mi^<D^m} t(D^mm 
'ffilco^icxfcMbT> dx/dt «x © iPtm^^^^t? 

d2X/dt2 «X<D2|5g«^^^t5-ro b7b;^>toT. ^ ^ X >i>^^ ^ & £, 

dx/dt tijiBg. d2X/dt2 ^4ip^Sg^it5|cf §o gJia^fiaMm^^ic^^ 
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2 8 

F z=mb*(g+d2Zb/dt2) + insup*(g+d2Zsup/dt2) 

+ mswg*(g+d2Zswg/dt2) ^0 1 

Fx=mb*d2Xb/dt2 + msup*d2Xsup/dt2 + mswg*d2Xswg/dt2 

^0 2 

. M y = - mb*(Xb - Xzmp)*(g+d2Zb/dt2) + mb*(Zb - Zzmp)*(d2Xb/dt2) 
- msup*(Xsup - Xziittp)*(g+d2Zsup/dt2) 
+ msup*(Zsup-Zzmp)*(d2Xsup/dt2) 

- mswg*(Xswg— Xzmp)*(g+d2Zswg/dt2) 
+ mswg*(Zswg-Zzmp)*(d2Xswg/dt^ + J*d2 0 by/dt2 

3^0 3 

Z Gtotal=(mb*Zb + msup*Zsup + mswg*Zswg)/mtotal ^ 0 4 

XGtotal=(mb*Xb + msup*Xsup + mswg*Xswg)/mtotal 3^0 5 

mBAFplts ^ 0 2 Jdcfel^iX, d2Xh/dt2 ^m&iMfdnmWl -^"^ ft t 
A Fp=mb —^06 

MIBAMp ^t. ^0 3 \Z^^^X. d2Xb/dt2 <£:^&fi ^^tt^Siil $ -fr^ 
t ^© My ©S»iMTfe§55>&, 'A^\Z^^X:^it>^n^c 
AMp = mb*(Zb-Zziiip) —^0 7 
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2 9 

H&IEAFr«. ^0 2Jc:feViT> d2 0 by/dt2 &:^e«J^Hti5»J ^ 
AFr =0 0 8 

l&l3AMr«, ^0 3fC:feViT, d2 0 by/dt2 ?&m&«7e $ -fr 

Tct^CD My cDS«i«TS^/&ie>x <t o T^J& e. tlS . 

AM r == J 0 9 

2/^>t^:NfcbT;^>^6>ffi:^(^)0#:2 5^>^^J^!!■r'5^TO l^^CDg:^^^ (M 

^m^^^th-m^wmommmi}^^. z.n\zi^<^^m<DmTm cao 
)^m^^m(Dmihm) ^X'<DBm^mf)^mm\z^^-^n^o zlzlx. m 
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3 0 

^^mm 1 0 0 OtH^^ h 1 O 2^$fe^TC»iiPi!lJ£5|i2 2 (OmM 

^^s 0 1 0 ic::feviTi#^j t ^0 izwrnit-r^fsiam^ (DWMiti^m 
15 ti^nf3it>n^o ^(Dmm\t. m^^^mmi 0 0 <Dmmmm\znf3:t>n 
So j^vi-c. s 0 1 2 ^mx s 0 1 4 \zm^. mm^^^m. i o ou. 

^^'^z:>o mm mM\t A tx$>^o 

26 S 0 1 8 {Citt^ i:#^*B#j^J t 5{>^^0 }c:^^'fk $ns l'^ T S 0 2 0 ji 
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3 1 

15 m^\tm 1 5 ^0mvx. ^m-mm (i^s) {C'^t3§^p^!ij£^2 

iB!is¥2 2 (0T(*2 2R) (Dm^^nmmiz^vx > "^m^^-^nm 
mm^(Dxm:bm (^m^mo^mmm^^2 2R(Dm^::^\^) :slzsy 
m:^m (^mm^o^wmm^^ 2 2 R<D:^:^-:^m) \z. 4n^n 

20 xnext, ynext fctt#Slb> M.^ Z mm K) (^H^IHD) tC 0 znext 
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3 2 

M^2 2 i.(Dmmf'^itmmm(Dm^m\zm'Dxm!&^2 2 
!^^2 2 <D^m (iRi€-) ^mm'i'mmmo^'^m.iz-^^'^-^fsLm^) 

:fett-S^M¥2 2 LcDf^^;^. ( J: 0 < ti^f^^^tC-er^T^ IKJb® 

15 _bfBi:(gmic:. 2 # @ O^ISI«SJ£¥ 2 2 

iC^SDTSfe'irlHl^^^^Pmimj^ (0 1 5®X" Y" mm^0M) ffiM 

^s. ^fe. ^m^^^^mus ^mm^(D^wmm^^2 2 (Dmm^m 
mm (^^«£) i^s (^m^^) (Dmmm^^2 2 omm'^M 

20 pi8ii^¥2 2 (D^iife^^^^j m^m) -fy-^^ 2mB(Dmmm&^2 2(D 

mm(Dmi^\z^'DX0^m^^mmi 0 o\zxti-^n^%<Dx:^^i)^. ^ 
25 <DiiLmmm:&n0mmm^\:i-^y h 1 (D^m:^^i^=L-jvtvxmmi^ 



wo 03/057429 PCT/JP02/13595 

3 3 

Mz Mpmm^^^-r-s zMpm5iA^^~d7. mmmRti^mm^wi 

m<m 2mmmmti)^&f3i^^^^mM^mm^^(D i mm^<D0:^ii 
25 ^cos 1 ]6iitif^^s.tJ?^ 2ia!iii^^«. ^^-rnh^m^mtmrniizhm 



wo 03/057429 PCT/JP02/13595 

3 4 

10 _ 1 mm^<D0mt: 2m^<D^m (m 1 'rx:^^^ 2 mm^m \z^r)m^'r 
^j^-oizvx^^^^o 3 ^!^±(Dm^^mti^^y.]>iz;^'DX\t. 
izm\:^xm'^mm^^^mmt^\z&^m?^wci)^miM'r^o 
^m(Dm^±. mwc(Dmm<D^m^ i:^mmmmx\-i2^^<D^m) ^^e. 

15 Mnmm^m\ti. ^m^^mmio ox^m^m(Dm^\z^n^mm 

mm^m'&^^T^rcit\zmMmizi^m-^n^%<Dxi^ »? , ^^^^m 
s 1 0 0 f)^&'^(Dt^^mti'^n^%(Dx\tf3i\f^, 

r^fcj tu. m 1 3 iz^T^^lz. 2 ^mma:^^ h 1 (D±i^ 

20 2-4 (Di{Lmf)m&w-2 2 , 2 2 <DiiLmfi-^&ib^\i^mnrci&imiz^nxh^ 

•5 Z: t^M^T^. ^m^^<Dmt\t. 2^^mtl:^y h 1 <D±i^2 4 

<D^mfjm&^2 2 , 2 2 (<k 0 ^it)ffllfiiJM¥2 2 

<Dmmm\zi^M-^nrc:ifa—/^)vmm?^ i^mmmmm oma) ^j^b 
i)>^fmnx\^^<M,'^^mTmimx$>^o 

^m-^n^^viz. mm!^^^^mm^ziyx^m^^^r^.k^},zvrco 
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3 5 

^^M'^^m^zmn^-^'^'hVKum'z^n^) ^^\z. ^m^^^^^-r 
:iti(D^t>-/3im^^^(Dm^^f3:m§\^\^:^mmxi)^^\zmmvniW 

M2000-352011 ^(D feCD <h|^jiT?a5So 

:^Bm(DmiM^mx\i-±. wm 2000-352011 1 mMm 
15 m-vm\^^r^^of3immf3i3mM,Wjti^=ey^)\^^m^^x\r^tii^^'A^. :k^x 
Mm-^n^mWL^^^^z^^M0Z^(Dm^u. mi o\zmhr:i^^)V(D 
^^ti:^mmr3:Wj-t!^=By')v<Dmm<Dmm^\zmvx%. is.mm\z-^^ 
fjimmxmmT^zi t7i)^x^ 

20 ^m^^ = ±i^Mf^7i^^^m + ±i^n^y^^mm/o)o 

1 0 

1 1 

25 TcfdV. ^ZiX0±^Wl^7K^^mU. mi 0},Z^tm$^mt}^^y' 
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3 6 

mtc. 0)0 JS^^m^O^iT^ 0 , ^fTBtTtl. #^2 0 0 0 - 3 5 

BWc^^^^zsuM^^^iizmt^^omommu. 2000-3 
5 2 0 1 1 -^tdiaa^^nTVisoT. ^1 :iT\tcn&.±nRi'ni^^o 

5 ^MMmMiz:^\^^x^t. wm 2000-352011 mz^VTc::^^ 

10 .^zisi^co-v. mmmKtimmm.^(DmMti^^^^t. u-^y h 1 (o^^m 

® 5e # ^ ic jg ffl T ^ e: t 7? ^ ^ o 

2^MtCMD> S 0 2 2 1?fi. EI 1 4 J;:^T:7 D — ^^i'— h ICtJe^T, 
20 > S 1 0 0 Jc::feV:>T. ^m^^. S 1 SIHI^W. m 2 

5p 2 2 ^^mm^^tmh. mmmomi^ 2 (d^^ 2 ^mm^^^m^ 
25 ^^(D r^sg^j, Ti^^j «^n-^^n^^(^^^f&B#^j. j|^TP# 
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3 7 

y( ;i/i5'^fflViT^j^t-s 21 ticcj; 0^8?) e»n^o 
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3 8 

e^^*>&JS5p2 2 'r'^&75:Vij;^ic:MS^2 2^ 

M ^ ^ e. B 5*: m ^ ^ 5£ l«i :g| ^ & M ^ ^ tc i5[ T ^ "9 1- 

15 ^je^n-s. 
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3 9 

f3^< ii^'Am^mmm\zji^cx^M'r^<Dit}ttt?^v\f^o f^. ^m^m. 

r^^'^^zm^Ml^MT^o 

25 ^^^#(^10^ (^imm0'^o)wm) tm^ im2mm^^(Di^i^) 



wo 03/057429 PCT/JP02/13595 

4 0 

^m±i^^mit. Mn0^m(D±mm\z:is\^^xm:iLmm\zmM^ti^o m 

# fc ^ u T - j£ ic j# $ n § cfc 5 ^ ^ $ n -5 o 

'Aiz. s 1 0 6 \zm^. ^Rtimmm^mmn^ ^-is^yftrnM-^n^o 
^(om^. ^^^^ ^-^iz^r)mm.^n^mKijmi$.^^mm.iifi. mi 

mmfsi (m:^^:^y'y^^\zm\ttji\,^) '^(Dtu^^viz^Rtimm.m^ 

m 1 Mm^m:si,xsm2mm^m(D\,^:rniz^\,^xh. h^m^mmxum 
R''t!mm.m^:fyt^m^\z^ith. ^^mxum^timmm^t^ o izmm 
sn^o ^bT. ^(D/'^^-y(Dmnj^<DmM'p. (tf 

mxM'Ps^^o 1 mmomm) ^z^n^^^i^m^a^y h KD^mt- 



wo 03/057429 PCT/JP02/13595 

4 1 

mom^m. nmm^m.) x^^t>^^. ^lum.^m\z-f^tc^\zu. ±. 

^ti^ti(Dmm\z^n^^mm^x2i^v h i oD^at-gc^iir^ j:"5tc 
x^tco ^y)m.wm\zn.. mx\tmimm^^i^n^2mm^^<D^mm 
m\zj^^\^x^mm^^\z^n:bmKts^m.i^^^m.(D'^m^^(Dmri]^ 
(onm^WL^\^ft.±x. ^(o-^mm^com-^^. mK±^u^^(omi 

20 mm^m-. 'm2mm^m^n'eri(Dmm\z:3an^^i^mi)^uifsv v i<d 
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4 2 

'Aiz. s 1 0 8 \zm^. ±m<Dz:t< mi e <Dj:^\zmM-^tiftmK 

:^mmm^m,M\zmCX. mRi]7ii^^^(Dm^m.miFz^min, Fxmax] 

^m^:fy^c<Df^mmmiH\zf^^j^^\z. mmmm^^^r^^nitvr^^ 
mt^^2 2 t(Dm(Dmmm^^ II tr^ Fxmin it. n\z- u* 

mKijmmi^^&.±iZ. Fxmax ^ U*mKtl^m.^^W.T\zm^-^ tlfSi 
ka 1 J: D /h$ ViiE(D^icT^§o 

Fxmin =-ka* ti* m^timum^ 

Fxmax = ka* ti* mRtimU^^ 

1 2 
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4 3 

T^So mKijyK^^^ffmmm^MMT^/'^^ thx. mil 

(ka * t LT^^-rSfcttTtj^Vn 

f^mit^vf3:\r^^'D\zm^-^n^o 

txmmvrcm:. vub< i^xm-^mm^^2 2 (Dmm<DU\,i±mf)m 

15 ^UT. '^iz-^mm^^ 2 2 (D'D^jfcxwL^x^^\zmn±-^^r) . mm 
}-zmmM^^2 2 <Di)^7t)^txmm'r^o ^7t, gi^zMPj*^flfe®i^tc:# 

m!^W'2 2-fyt^^^^m^m\zf3i^^x\z'z>^^\zi^mv. ^(D^. m 
0^mt^x^mm^^2 2 <D-o^-^^\zm^^j;:3\zmM-^n^, ^i,z 
^(omts e^zMPj*^ mm(D^t<s :k(Dmm!^^2 2(Dmm^x 

25 iZBmZMPf)t. ^Wm^^2 2(D'D^-^^t^&mm^^2 2(Dt-^-3f}>^ 
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44 

10 _j:f5#u<tA. mimmmm\z:i5\-f^BmzMP(DYm:^\^^m<Dm.M 

<?>m^T. mmm(Dnm\z^tii^t^^(D\zm^-^ti^o 
mmz. s 1 1 2{cji^. ^s^^i^ (imm) <Dwmmm. 
15 ^^i. mm7t)^&.T(Dj:^\znMm-^n^o 

20 -r^iiDt,. f^imm^^<Dh'm^i^m(D^^\z:^\^^TmRtf^m 

. Ta^. wmmm ts t*, m? \z^ir^t) \z. ^wm^^2 2(Dmw(D\^ 
\^±m'^^mmvr^^m'^^^-o^^mm\zmt>^mm$>^^^\^^(Dm.m<D 
mm m? (D^m±mmmmm(DmTmmhh<\t^<Dmm<Df^M) \z 
25 m'^T^omm^iyi^^o- mtc. s 1 1 0 \z^\,^xmMhrzm 1 8 i^tz 
urn 7 ) ic^r MP int^j Ts tom^^mmT^ t. m 1 mm 
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4 5 

0 1 6 (C^-ra:^ ^^^^CD^^ Tcyc «^ 1 jfillHl^^i: 

Te }1> TsiZ Tcyc^M:^^mM\zmM-^n^o 
10 ^a^^J&^^Jt^nfcNFJ^ 1 9 CD S 2 0 4 <d;1'— 

^(DMm^zm-rciiii'r^o &.T(DmM'Vi^. mm<Dmm(D^^<DMm 
^w^^^fs^-effiVi^jitBio^NF^j Ts Ts ^mr,^x 

15 i^\Z TTsJ i#ll&*rSZ:i:fe^S) 2^5fe(0:g!J«8I^M 0 iKSUf ^. 

0i2<Dsoio>^>&so22 ^-x^iz^-rmmfj^t^nt:!^. S 0 2 

^©^^A'^;<-:§^ (MtB^l 2CDS 0 2 2 T|g3febfeA*7^-i5') 

mMt:^\^) (Dwm^m (wmmm ts xo^m) jo^^^^^n^c ^iJi 
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46 

-Tfj^Mtj*, itm'p'^^M t^<D^itm (Btra^^) t^^-To 

mm CAm0^^mmmm?^f}'^^M.rcmM) ^mm ts ^tw^i^k^ 

m^^i&:nmmti^^. m i mm^^mi^mm^^^mmmizm^ 
mm^mm^mm ts ^-vmrn-mmmMy^ ji:$^\,z^v)^^'r^z:tiz 

^^vrcmm§^wiM/'^y^ izm-^^i^xmm TsAz^n^m^^m i± 

Bil±#^^^ a)?0»3t^^t*, 0 1 4 0 S 1 0 2 bife^Sp 

^ ^ — iS^ J: D ^^^j Ts \z^n^mW'±^^^m 

^(omu^^^mmm}^. m^ti^m.m^<Dmnmz^^r^z,hn,< 
9 ^ - JE& c $ o 
^^(.iTs 2 0 2 \z^\,^x^m±¥f-ii^^^m.mm(om^ iti3it)%^m 

B#^J TsT©±#:7K¥&M3ili#«) (Xs. Vxs) (Xs : zK^fe 

vx8:7X¥7iig) *t^^^j!e)$n§o z.z.x^^^ir^mm (Xs. 
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4 7 

wm^m\z^n^±i^yi<i^^wtmm^m^ibmm (xs. vxs) t-rn 

10 ^66. S^^T^?5:^tCJ; D^^fiili&^^-r^:;^^^. > t?" 1/ ri/ X 
J^V^T?, S 2 0 4 ^^T S 2 0 6 \Z:^V^X. Ts) _h#:m 

m&.mmm (zs. vzs) (zsii&m^a. vzs i^m^s) j&^^^fe^^n 

1 3 

25 
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4 8 

5 m-Dfcm^ im(Dmm (mm tb i!}^^mm Te ^n) zmm^-r^^t 
iz^Ki, mKtimum^iz^^±i$im'b'^mm i^i s^^ja^i^) 
- :«>t;^fee.nso ^&\z. mi3Uamm^—^o:)mm2mm^t^^t\z^ 

^m>b^m.mm\,zu. 3\zm':^\^^T±m<Dm^Mii>r:im^^xv. 
15 m^mm\tmmoif>^&mm ts 

NPia Ts (D±i^m^^^m.mm-mM o <D±^m>c>mjs.mm. 

20 " "'^ 1 4 

2^ffil^A^t^{C#ffl¥ 10-86080 ^^$g"r^^Ufe_h#: 

^g^^ (H&tBi^i4<z)sioo bj^^ 1 mm^^wm mm 



wo 03/057429 PCT/JP02/13595 

4 9 

^<Dmm\/fM e avi-p, 0swg (DiE^m(Dmm<omi}^^^mmm (mm. 

sup, oewg^it. '^mi^ 2 (D±m^<om'L^\zM-r^ym'^<Dm'i!'(DMm. 
T^D. ^mi^2i()^^n^^r^mmi!)^&m^^mvfx\^^<\z^\,^. o*^ 

m^mu. ±fB#ia^ 1 0 - 8 6 0 8 o^^j^m^zmmizmm-^nx^^^^ 
(Dx. :L^x\tu±(Dmmizmit)^. 

:k\z. z:(D^Diz^mvr:immoiz^\f:h±^^m^m'^. ^^^m 
^mt3iEi)-^^mm o iz:^n^^i^m'b'mmitmf)^^-^y h i <o^^;v^ 
15 ffl viT:^8e) e»n§o mxumio(D^y')i\zMm'r^mm^o4(D^:^ 
-^^^ ^ x^y'jv^m^^^^^iix. mm o \z^n ^^i^M>\j>^m&mm 
^86sti^. mMiox(D±i^mm.&mt±i^mmM i^^m 

mmmxuo) t'^^B±i^m}^2 4m(Dmm^m-^^^i^^n. ^^jot 

20 s 1 0 0 xm^vTcm 1 mm-mmwm-^mm^^&mmmiSLZsm I mm 
^mjimmm^^^mmmxi^^) tf}^^^n^n^wmm^ 2 mRDc 
T&mnM2m(Dmn.&m.iifi-^tb^n^o ^vx. zLti^onti^rc^i^m. 
^2 4m. ^mmM}^2m:sLzsmmM^2m(D^m.^m^. mt&^0 4 

(OZh. Zsup. Zswg \Zi^X't^^tX. :^#:a/L^§&^t^g (^040 
25 ZGtotal) if^i^tb ^ tl ^ . tl:^y h KD^V) m^fS^'E'TJV (M^^t 

mi iiiz^-rj;:'^t^^m^'E^)i') ^m^^. mmox(D±ii^7t^^^m'p 
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5 0 

m:^mm-^n. ^(DMmm^twm mm ts) ±i^m^L>^mmmm^hx 
#6>n^o $6»fc. zKD^ibrci^m mm ts) ±^m^L-mmitmiim 

M mm Ts) ±#i&itfeM zs j6t^j6sn-5, =^#egfcf3:, i^m ts 

.5 ±m^ii>r^wm mm ts) ^#:a.ii>^iifeg^§^o 4 t^jg^r^ 
tx. ±4^Mj^2 4m(Dmm^m: (^0 4CD zb) j^t^jb e. n «5 . 

0 ^'fe%^L.TlO^±#:^it^£gZs$5^8e,§j:5{cL.TfeJ:V^. 

'^^»^^^<owm^^miz^oM^^^wmmjk2mRz^mmnj^2m<D 



wo 03/057429 PCT/JP02/13595 

5 1 

^UT. ::<D±ii^n^2 2m<Dmi&mmt±^mmM<DWM^m (S2 

5 mo)m^>. mmmcDwm^m (s 2 o oT^^^nrcb©). m.^^v 
rc±W7KW'^mi<Dwm^m ( s 2 0 2 b < \tmm(Ds 2 1 e % l < « 
s 2 1 sxis.^^-^nrc^m<Dh0). ±m-^i?)rz.i^m±^mm.&m^ 

10 «fcVi, 

20 $nso 

S 2 0 6 CD^EflSom, S 2 0 8 tCjt^, ^nUU^^ffi^^Z^ 

^^n^o .fc t) WIB® 1 2 OS 0 2 2T^^bfe^^^^ 

©^^A^^-^^Xl;:, 1^^nm Ts >&^e.^«fl#^J Te S7?(D#PFb1 

^LT, ^Js&;^g^ZMP iia^m^::^ l&ii^r^i'iijc PIT'S 
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5 2 

s. vxs). ±i^mw.^mmm (zs. vzs) ^±^2 40^dm mm 
Ts) ^mthx. ^wiiLm^m^m^k^MT^^tiz^-DX. mm ts 

10 - &.T\z. s 2 0 8 (ommx$>^m'Amw-\zj;^^Mm^m^i^itiim<Dm 

ysfmrn-r^ii. s 3 0 0 jc^fev^x. (Dwmit7!)mt>n^o 
&ii\z\t. iR^^^mmmm h izwrnrnm Ts ^i^xT^o ^stc. jh# 

15 tK^P^S^^IC. Sft^^^^^tlT^^ (Xs, Vxs) (0 1 9 0S 2 
0 2 *)b<J*^^©S 216^)L<tiS218 X^^-^tltchCD) iAi^ 
A$n> ±#:|&itfeM3^a!tC, MBBS 2 0 6 -Zf^J&fe^ffO (Zs. V 
zs) j(l^^f^A$n^. ^fe, Idti. 

M (ii^^j Ts x(D&m±^^^m^). um±i^mmMmm\z},t. mm± 

20 ^^mmMmmwmm mm ts xco^^pji^^^^ji^) ^f^x-r^o 

^^v^T. s 3 0 2 ^jfgT s 3 0 4 (ccfev^T, umm^mmmm k 

^^^^I^^J]2i^MT^"S3&^i55&^ (k ^ Ts + Tcyc T^^j&^^j&O j&tJ|HJ 

25 i»rsn, ^(D^ijiffig^j&^^YE sT^^^^-^tci*, ssoQo^mmmm 



wo 03/057429 PCT/JP02/13595 

5 3 

m 0 0 (Dmmu. S 3 0 8 j:::ii^. u^m^^mmM k ^ Aiitinm 

•^VTz'^. S 3 0 4 \zm^o 

mm\z^r)s s s i o izmn^-vizMnmrnti^wmib^^m^^x^^^ 

^^J k iCcfeVtStt (4-liHa) :&^^86 6»nS« $ e»l;i. S 4 0 2 
15 X> (ZMP$ftaiA°^;>^-i5^) ^m\Z. MfB® 1 8 

m k iz^if^mmm^^^m:mm i^^mmi^ummm(Dmm<Dmm 
m^M^^mmmcD^mM (mmisixom) t*, mib^ i 9©s 2 o o 
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5 4 

^^mKi3mmm^\z^v\^^t\^^^mm^ (a^y h i co^^SiL^oDf&a 
^zLii\z^Y). ^i^m^L-mmmm^mm'^ti. &\z^<D±i^m'L-mm 

1 5 

= f^^J(k- Ak)fc:fettS±#:Sii>I^ie&M 
+ ^^J k iC^tt§^#:m^i>i^[t3iS* Ak 



•••^^ 1 6 
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5 5 

^tti^.n-Sc mxitmmm 1 0 (D^y'jvizmiD^^o 4^ 

i^m^M(om^m (s 4 o 4rwiM^nr^^m±i^mmM^rc\tmm(D 

S 4 1 4T?^^$n7fclf(Hl (l^^k-A k) (DBm±i^m^M) tTb^B 

±^mm<D^mm). mm^nbrc^mm^m mmcomt^^mm) o^m 

f^feD{Cl^^J(k-Ak)©{fi^^V^;^c. ^ 0 ^ift Jif) ^ 86 
iC. I^^J k ^^J(k- Ak)TO^^J|^^30^S^^ic: cfc oT 

;^ViTS4 1 Ofcji;?^, MtBEIl 4CDS 1 0 8 1?^^U^^^/>?9^ 
1 7 fc:^U7^cm^;^37jc¥^:J)'^#|gffl[Fxmin, Fxmax] CD Bt k 



10 
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5 6 

mm^m^x. h i(DBmmm\t-mm\z^^^^:s>. L.^>&to 
T, ±i^7K^^mii±^mmMt^^mrtiu. m^tiommm^tDr) 
<D^-;<>h^m^. •r^xo:>mK:f3%~m^iz^^^ti^. 

^nmtEmi 2©s o 2 2 i?^^i.;^cms;^,^a:fife^tiai/>s^P<~^3s, 

'^^mt±^mmM(D^mz)tscxttmmizmM^n:i>mK^\t. mK 
tj7k¥^^(D^xm^. ^r^. m&T^t. mmvrc^^iz. a^.yh 

^^9^^^^'^m^2(D^^(D&mmmit-mmiz^M^n^. ts:^. 

iz. >^^>t}^n%mrrc^\zm^^^n^. 
tc^x. ^m^m\z:^\^^T. mm±i^mm^-}^^^^^m\^^r\z 

^zMP^t>^(Dm^ti^-^>h<Dyi^^m^^oizr^) t. 



iO 



wo 03/057429 PCT/JP02/13595 

5 7 

^^:^Sr^^$ii-^ j; -5 * ^ ei <h tlT?^ fj: CD ±#111 

10 mm.s^ifi^dk^-^n^o 

s 5 0 0 \z^\^-c. Ts 3&^e»fi 1 mm^^o^^m^ 

15 ^Stc. B2]!ig|pl^^cD^4«^^^Tmi]iilHl^^tc:/^«i:0. mRti^U 
Tm2 fef^^T^^o ^fe, I^^J Ts2 MfB^gJ^^^J Ts S 

20 ^2 2 <Dmmomt'^mt)mm\^r^'^mfs^^'D'^%mmzMt)^mf^^ 

t^fz.. wiUm 1 4 S 1 1 0 V^T|g^L':^0 1 8(D@<lZMPt 
;ine>©Bt^J Tm. Ts2, Tm2 iKDU^^Wi^t ^ il. ^2mn^^\Z 
S^ZMPj&t. ^i#PS¥2 2<D/&»7&^t^tI«B^gtbT> ^ 
25 S¥2 2©JgMOJaj^^#:/^»^^^ilfef J^^cJC^it 
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5 8 

zupiji'o^^izmwj^^Tvr^mm^. mm ts2 t-rsjiid^M* 
5 T-^o^g{c@^ 0. 'Aiiz^i^m^^2 2<D^^\zi^mvmit>^mm^ 
'A\z s 5 0 2 tccfei^ixm^^^j (Mnmmf^^m^^ ^-om) k 

Ts /&^e> Tm 0D^*;^t3:I^^J Ts2 e> Tm2 ® ^ «5 § d^^j&^jOt^ij 
10 .^^n-So S 5 0 2 ®J|qj^i^^j&tYE S T^'&J^J:?)}^, S 5 0 4 JC3i^. 
N O T ^ § fr^ S 5 1 8 (Cii . 

S 5 0 4 Tt*. njl^y b 1 ©MIeII^^^^jK]^ (I^^J k - 1 0^^^ 

M) u\z. ±i$^mm'e—\^(DMi}amm^o\zvx. -h^Mji^— 

D3j?-/ h 1 tc^itfecg-^lci^^lel (^^Jk) (Dm^ZMP 
15 ^rcib\Z'Z^^t3:±i$i:^^1ifimm' a tmp i)t^1^^n^. ^lODatmp 

M;1^^MIB|1I 1 0 (Dmti^'Ey'A\zmt>^mm^ 0 3 <^ffiV:»T^ie) 

z^MmMj^2m(DmM-iia^Mi)^^i^&n^ h^\z. 3^ffiB#^j k (^m) 

ji#M;^2 4m(Dm\s.^mti^^^Bn^ ii^\z. mtEmmh^x\z^ib 
ftmm±i^mis.^m(DmWinm^m^^xm'&mm k iz:i^n^±i^n^ 2 

25 3 Jdf^AT^ t^fC, I^^COSOMy, d2 0 by/dt2 & 0 b T/j: § ^ ^ > 

d2Xb/dt2 \z'D\,^xm< zLtiizxr). ±^nM.7i^^mmm d2Xb/dt2 fi^ 
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5 9 

^it'r^^^\zmmm±i¥mmm.M/^'^^-^^mmvrcm^x. 
iz^vM^^mtEmm k \z:^\i-f ^mm±^mm:^mmmi)^ o xui^^m^ 

(m^it^o 3 CD d20by/dt2 ^ 0 •vuumm±^m^MMmmizmM 
vx±m^mmiz±i$:7i(i^Mmmatmp ^^©-s) ^^^ztnuj^i,^, 

^fc. S 5 0 6{cii^. ±i^yi^^Mmmi)^ a imp om^omM laiz 
^n^mKijyi(^W'^^ Fxtmp i)'^WjiJ^^^)V^m\^^X^l^&n^o :^ 
mmmmi,Z:^\,^X\ts mmmtl^'Ey^JKD^O Z^mi^^X Fxtmp 

d2Xsup/dt2 :feJ:OJ d2Xswg/dt2 te^tl-^ni^^J k t:: S 

Fxtmp = mb * a tmp + msup*d2Xsup/^dt2 

+ mswg*d2Xswg/dt2 — 1 7 

iK^cfc 5 bT^jt) e>ns Fxtmp (om^m 2 3 tc^^-r. m 2 3\z. 

Fxtmp J0^^^;K:;^7jc3p)5g;^f|:^||H[Fxmm, Fxmax]^ ^ T § Sr 
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6 0 

J&t^^O j; -5 tC^Jt^nS (S 5 0 8 ~S 5 1 6)„ 

Fxtmp > Fxmax ^S^^^t. S 5 1 OizM^. 'A^\Z^r)Fx 5!>t^^$ 
5 ti^o 



Fx = Fxmax "aS; 1 8 

Fxtmp < Fxmin 75: 6> Jf. S 5 1 2 IzMS!}^. ^^C^ J; D F x 3&«^^ $ tl 

10 .^o 

Fx = Fxmin — ^ 19 

^nUi^> -TJ^*?-^, Fxtmp ffi. JNcK:^7K^^4)'ff^^H [Fxmin, 
15 Fxmax] l^fc#-r^ 75: «\ S 5 1 4"lCit^. J: D F x 

Fx = Fxtmp —^2 0 

20 ^i^no^^-o }:i*5ViX J^V^T S 5 1 6 tCii^, ^^iC J; D ±#^7K 

a =0! tmp + (Fx-Pxtmp)/ A Fp —^2 1 

/3 = (atmp- a) *AMp /AMr -^2 2 

25 



fc-^l^. AFp. AMp^J:a?AMr t*-en^'nWIBi5:0 6, 0 7 . 
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6 1 

^ \zmRti7K^m^ Fx ^^mKi] 7K^^^f^mmm [Fxmin, 

Fxinax]^^^lCM^>feVii;.-5 Jd-r-S fe8e)JC> S 5 1 OidcfeViTf*. Fx 
= Fxmax -^^^ U^Z MP ^t:>Y) (DmKi: "E — y<> h (OyK^J^^if^ 0 \Z 
fSi^^vlZ. S512 fC:feV:>T«, Fx = Fxmin J&^r? Z MP^t)D 

(Dm.Kij'E-^ > hozK¥^s^3&«o ^zfsi^^'^iz. ±i^7i<.^mmm a t 

-hlBCD J: 3 (C^Jsb e>n'g) Fx ^0 2 4 tC^-r. Fx Jt. Fxtmp (D^it^ 
MJ^t!ii(.W-f^^fF^m.miFi^m.in, Fxmax]5&^ SM^JfeVi J; ^ JdMRS (IS 

-5 Ji#:7K¥lJn^^atmp te^SD;^ Fxtmp ;«>^ff#«[ffl [Fxmin. Fxmax] 
P^iz;^^m^\ZU. Fxtmp Fx i:;^^. 

HC0^JCj;^±#:7jC^jDjS^Q!tmp tdjiSD}^ Fxtmp /Jj^^^^lgffl [Fxmin, 
Fxmax]© b < ^*TPS ^THI o IC . ^n^'tl Fx 

f*. ^n-^'tig^Me^tC Fxmax, Fxmin iC ^!l Rg $ tl ^ . #(CjfetT^^<Z) 
S^iiaT^, -^IC. Fxmax = Fxmin= 0 Tfe^CDT, ¥x=0tf3i^o 

^Tc. ±m(D^^iz-MibBn^±i$:mmM-bumm 3^025 t^i-o 

-h#:Mii^- FtC T^^T^ Fx ){>^*^^»£ffl [Fxmin, Fxmax]^® 
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6 2 

7^^mmtmm^2, 2<Dmmtiz^^^-^> hm^^mv^w^^r^^ 

. n^:ittf3:^(D'v. ±i^mWi'E-\i\z^^±i^mmMiximm0 (o^\z 
mniiti^mM Ts ^^e» Tm om^rcUf^m ts2 i)^^ Tm2 © 

10 -^CD^^'&omST^S. 

S 5 0 2 (D^im^^m3&^NOT2b^:®'^iC:«RT©mSd^fT*3n-5o S 
f , S 5 1 8(CJi^, i^^El^l&JkJ&tBlF^J T82 

tj:&\tmm Ts2 ^TlC. ^5 T/cj:V:»}^6>tfPt^J Te STlC. ^JO^^ 
SI^^Jk^^Bt^J Ts2 £iLH&?S:6>t^Bt^J Ts T©|t. "5 J^J: & I^^J 

15 Ts2 TOM) lCM*rfeie)©Ji#:^#^ijflPggg&^^$i3:^m>K:*J^-^ 

ZMPrec a^B&T) ©/I ^ — > ^^Jtf § . 

20 i!}mm Ts2 &.m^'v<Dmm<DmM-^n^Mwt't^o 

m^:;^^'-^ > h iS (k)*AM r ccD^^, ^Ol^F^ 
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6 3 

<) «i!i30^ s^tB^n^ z MP(k)«. ik^'v^i^ ion^ A zup fdn 

5 A Z MP(k) =- /3 (k)* AMr /Fz(k) -^2 3 

Lfe/O^r^T. AMr (D/'^^ — yt Fz(k)<D AiJ' — >5&t^So TV^nt^ 
(SE^T^nt^). A Z M P (k)©n^ — >S:3iS IC^^f ^ C ttCcfc 

10 ^mM^m^wmm mm ts TcD{it)> Tf3:t>t>mm±^mmm.m.(D 

tulB±#^^«7C^-^ > h ZMPm^ffi (ZMPrec) ^CDJ; 

5 {.dji^ic^^^nTt A zMP(k)^S5^t*^. mu^2 s^m^^x± 
15 mm-r^-h^s 7&mm\z—mm.hvxh!kif>o ^^^^\tu\z^m'^ti^ 

^^^^ © i& ^e^lMS }^ ^ ^ b < }fe < T *> m e. T s , 

m 2 Q \ZZMFxec (D—M^^-^o 1112 6 TH, ^ (D /"^ ^ — > \t.-^m 

20 Ts2 i<Dr^<D^PBl{C:fett'5 @:^ZMP Ai5^->©i!fn;^©I^^J (EI 1 8 

/1^->c0^iEy«>t1t¥Jc;*^K-g>y&i e»-eS&^o ^2 30AZMP(k)(;iZM 
Prec Sr^-^Xt"^ C tfccfc D j5>>* # & tl -5 . 

25 3 (k) =- Z M Prec* Fz(k)/AMr -3^:2 4 



wo 03/057429 PCT/JP02/13595 

6 4 

VTcij^^X. ;i<Di5; 2 4 1?5^86 6>n^ iS (k)l*> HI 2 7 0^^T*T=fc 
•5 \Zf3:^o f3i^> EI 2 7 O ^j^T^f <D t*. f^j^J Ts -^^^mM Tm * 
'r (Z)±#:^#:^JP?i^ (m 2 5 IT ^ c 

aiil^T, ^^^^TJ*. ^^J Ts2 T<^±#:^^:^3S^5&m^J Ts T 

^^j ts2 •-c<D±i^mmMmm^mm ts T:?<D±#:^f&^3^^ 
tc:— Bts^j Ts e» Ts2 ^•v<D±i$immMmmm$ 

10 - Bf^J Tm/?>>Sl^^i Ts2 ^ T 0»3 TpK^ i8 ( k )©^^<a (112 7 

^^j Ts d^sNpM Tm ^-vo^^mm-MHamm (^n}tm 

22<?)S504~S51 6 TMai©<t^ }C^8e>e»nS) (Z>«:^^il (B 2 

7 (D^u^om^m. n^^mxn\,tmm Tm \z^n^±i^mmMMmii 
15 mM'^fi^o 

.fcJ3*#:WJC«. ^^HMJ^MTJ*. S2 6 0ZMPrec (D-^m/^^- 

§11 (hT, ±|BM#^^^M-r§ ZMPrec (ZMPrec 

m 1 Z MPrec 1 ]KeI1^W±#^# 

^7t^-P^> h ZMPjg|^flt#?^i§5$ acycl i:P5^^o B 2 [U ^ ^ 
:j3 § Z M P rec CD^?^iS $ 2 ]|JElll^^#±#^#^7n^'- ^ > h Z 
MPl^l^M-^J^i*^ acyc2 t^J^o tji^. ^ 2 JgEI^^ *5 5 Z M 
25 P recta. 0#^J Tm2 /{>^ & Te ^ T (D^ ralTlg^ $ tl § A ~ > t? ^ 
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6 5 

M$n/j:ViPEl9> Bt^^j Tm t Ts2 t(Dm(Dmm. XUmm Tm2 t Te 
t(Dm<Dmm\Z:iol^^X S S 1 8 T^Jt$n§ ZMPrec A°iS^->J*^t) 

&f3:\^ (IrI— i^^iiy&t^m^n^) cDT. s 5 1 8<Dmm\t. m 

5 Tm tPt^J Tm2 TO^^ff bT fe^Vio 

J^V^^TS 5 2 0 \zm^. mm k lC:fett-5±#:^^m7C^-^ > h Z M 

1 (OB^m^^M) '{KtcJb#:|lI^*- H^$ii:'r^;l-h#Mii^~ 
H(D^«^or)^§$-frfe^'&fc. ^igj (^^jk) CD a^^z MP <£iiM-r -5 

15 fflViT^jse) e>nso JicD^m^, s s o 4 tiRHi(cfT:^t3n§o 

a = CKtmp- (AMr /AMp) * iS —^2 5 

20 

m^omm k J^cfett^j^jK;^??^^^^^^ fx mm^ i 7 t |s|:|to:;^^5: 

2 6 iZ^^XMibBtl^o 



25 Fx = mb * a + msup*d2Xsup/dt2 

+ mswg*d2Xswg/'dt2 



•^5:2 6 
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6 6 

JM±/&^\ mMK^^mm Ts fi^B Tm or^SfeJlH^^J Ts2 Hj^B Tm2 (D 

^±(Dmm^mm ts2 ^T^TbTt^©. jk^^^tk^^^c^ fx ^la 2 
±\,zw:vrcs 4 12 oMa (±i^7K^mmmt±^m$$MMmm^^M 
sic ^^tK $ n § t5 nx\tt^ c 

\^<DMMmm&^S 4 1 2 0M3ffiT^^$n§±#:^^:llJD^S<hbfeo 

mm Ts, Tm, Ts2 cfe J: Tm2 ^ WIB O t < ig^ b S S « , 1^ 
M\ Tm ;?l^e> Ts2 * T O-^ i: Bf^J Tm2 & Te ^ T ® ^ T^l t {C *5 T . 
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6 7 

Ts2 ^^(Dm^tmM Tm2 S Te t ViTt*. mK:t}:^ 

^fe, mm Ts T(D±#:^#^jg^^Bt^J Ts T(D Jt#:^^^ii^{:: 
— it ^ il t acycl i: acyc2 ^l^ — fitiibT (acycl = 

acyc2 i bT), R^^J Te 1^ (D ±i^mm^mm tmM Ts 
10 mmiZ — mi-^-^^^^ \Z acycl :fecktK acyc2 ©ffi b T ^ l/^o 

^kl/^-Vm 2 1 <Z) S 4 1 4 lCjt^5>^, S 4 1 2 T?5^8?)fe±#:7jc5pjtip)gS^ 

m^Am^T^ mm Ts :fy^^m^mmii^-vmm-mm'r^) :ih\z^rf 
±i^7ii^mmy!)^Mit>^n. ^\z^<D±^7ii^mm.^mAm^-r^ m 
M Ts i)^^mtEmmii^-r^mmMM'r^) :iii\z^K>. ±#:7fc^feg 
15 (^mm) i)^^&^n^o ^rc. s 4 i 2T5i<J6&±#^#^*P3iS& 
m^m^-r^ (mm ts ti^Bm^mmk^-vmrnnmr^) iit\z^r) 

(i^^j Ts Tb^BM^mmii^x-^miimt^) :iL\z^r)^ ±i^mmM 
mn^nrc.'^. s 3 0 s \zm^. i^^^^mmm k ©flt^^^^^sK-f 

>iS'— A;PA kJ^^tti^iJP^n^o il^V^TS 3 0 4 iClM 0 , S 3 0 4 IC^ 
■r^#:0^^^K5:£bTl^^-g)I^ D > S306i:S308 OOMSjO^^il 0 M $ tl. 
S 3 0 4 tC5^T^#5&t^!g5S:b}^< fci:ofee., i-fj:t>-SS^^ (Ptl^J Te = 
25 Ts+Tcyc) ^ T^^S^#<0^^/&^'^T b 6. ^ SSlOlCjit^o S 

3 1 o-v\t. )k^\z'^-oxwm (mm ts) ±ii^mmM twm mm 
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6 8 

Ts) ±^mmMmm-^K ±B^i^rcU0m(Dm^ mm Te) ±^^m 
- (.um^(Dm^±i^mmM-u^m^(Di^m±4^^^mM) /Tcyc 

3 0 
3 1 

izmmr^o mnm^-vit. 'tn^m^m\^rct^\zm^'vu^y h i 
0mm^mf)'^yfmmzf3:&fs:\^^^o\z (mmm^^^^mrc^^ 5 \z) 

o \z^}^t:LU^n^m<omm±wmmnmm.u. mmi^it^w-mm 

^TC^ — ^ y h Z MP^#{fiZ M Prec l^lM^ST § JP5iSA° 
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6 9 

5 

10 + i^m±i^mmMmm * Tcyc 

•••^3 4 

^^^^^^(c:feviT«, MtB®$n< a^zMP ^^jsr-sfe 

(tK^JPMjI) g^Z MP ^il^f '5:^Je)<D±:#: 2 4 ® 

:7 ^-r^i^-r-;!/ FH ©:^ijn?i^^f3^r§ tmm'^\zmmx-h^o 
25 itt*. :7^-r 3f;-r-;i/ FH T&t^^'r^:^^. :7^-r 3!}^-<-;i/ FH (D:^sp 
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7 0 

10 .m ' ^mm^^^^^TLX^h. ^^-t^m^iihmtiiKD^tinmtm^^ 
\zf3:^o -m^^mpLtwt. wm±i^^^mMm ' Mmm&'p^^PLx'^. ± 
m(Dyu—^^-h\zm'Dx^m'^n^^^(D±ii^mf^^iiamm\-tmc 

15 mmnm ' Mmm\z^i^vf3i<tsi^o' 'r:f3it>%. ^3 4\z:^n^±i^m 
—Mmt.}^xm^ z.iit'^x^^o 

mm<Dmtiim^m(Dwm±i^mmMmmxi&^rcm^\z. mm±i^mm 
20 M''f)^m^^<Di^iQ±i$immM\ztii'Dr^(Dx;^^:fy^^. comm^^s 4 
izi^xhxik^^m^o 

25 + - u^m(Dmm±i^mmMmm * Tcyc 

3 5 



wo 03/057429 



7 1 



PCT/JP02/13595 



5 -um^(Dwm±wmmMmm * Tcyc 



■5^; 3 6 



10 ^afi^^n^o 



15 -umm(Dwm±i^mmMmm * Tcyc 

+ ^5»l±#:^^:ft3iS * Tcyc 

•••^3 7 

^C3 7 t^3 2 Lf}^BmsB^3 0;^«#6n§. 
25 ^bTfe^Vio 
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7 2 

=^^:^^^^:^ff'^mm^mrc-t^^iz^M^nrci±i^mmMiMm. 

+ Z MPrec J: o X^^f § ±#:^^:^ JpM^ Q.2 

^ 3 7a 

=^^:^y^^^^WFmii^m^mrc'r^-^\z^M^nrc±^mmMmm 
&<D 1 mm^ 

+ zMPrec ^z ^ T ^ ±i$i^mMii\mm(D 1 mm^ 

^ 3 7b 

ts:^. ^37a, 37 h <D^ti^n<D:^mm 1 ^(Dm^mm^^. mm 
Ts Tm ^Tcomm^. Ts2 s, Tm2 oMrm^ t ^^t>^rcmm 
if^D. ^mm2mom^mm\t. mm Tm H)^^ ts2 ^ifo^rai: 



wo 03/057429 PCT/JP02/13595 

7 3 

h 1 (D h-^ )V0mmM (m-mmmo ommn) ^zft^urc-^ hv x 

^±i^^mMizi^A'r^o mtc. ^3 7 a, 3 7 h (D^n^etio^mw, 
im(om^\z^^±.w^^mmMmm.\t.. 1612112 2a)s 5 1 gtmj^^ 

10 ^bT. ^3 7a, 3 7 \y(DmmjtwmmMmm,ii. ^3 7 a, 37 

b (D:^mm 2 m(Dm^\zm^ Z M Prec (0 2 6 (D'Bm^<Dn^ — » 
(D-^l^m-^^ t^mWc^VT (at-, ZMPrec — XDtifn 

195$ acycl iiM 2 S!®^^ © Z M P rec acyc2 §1^— 'lit <h*r 

15 §o). -eneoT^^^^-^tpiC 3 7 a, 3 7 b ©]®3i::?^@^&^< ;i ^: 

20 ti-^y h i(D^m-fy^mm^^t^nwjT$>^m'B\z\t. ±m<D^oizi. 

EI20(DS310 ©^31 ^^Tb fern. ®19(Z)S210^c:iii5>.> :^ 
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7 4 

M,r^m\Z^mh. ^(Om^ (Xe. Vxe) h-r^ (Xe : /^^_h#:7jc 
V X e : i^ii^±#:7jc5pji^)„ 

^^v^Ts 2 12 \zm^> m^coisK. wm±m7K^^mMm (x s . 
vxs) tmm±i^yi(-^iiLmmm (xe, vxe) tom^wmT^o 
5 (xs-xe, Vxs -Vxe) ^ ±i^7K^i<Lmmmm^^^m 

m (errx, errvx) M IB # ^ fl^ S #1 T i^Mg 

• J&t^^OT. (Xs, Vxs) i (Xe, Vxe) /O^^ — ifc b T l-^ 5& 
ntdt Jfe e, J^C V^o t^oT. ±#7|C^fem3i^^#^#mM (errx, 
errvx) 'm^^rc\tU\t^^7S:Vfn\tf3iBtSi\,^o *^JiJ^^TtA> £JIT 
10 - ©J: -Sic. ±^7K^&mmmm.^^^mm. (errx, errvx) 
(Xs, Vxs) ifym^^\Zi^tb&tl^o 

;k^^^s 2 1 4izm^. nmvrc±^7K^^mmmm^^^mm. 

(errx. errvx) Tlfi. J& e> 5??^ D jtH^^ $ nTt tt^^lg ffl F*3 2& ^ J?>^^ 

15 mm^m^T^i^t} d ic, ^^^^m^t^^ (xs+vxs/coo) ii^s^ 

^m^^rS)- (Xe+Vx 6/0)0) ton. :^^ZSWM^M^^ (X s - 
Vxs/a>0) t5^^iK:m^K^ (Xe-Vxe/coO) tO^mtli^n^ 

20 ■'S 2 1 4 0¥lJitf*g^3O^^NOT*^ t^tCJlS 2 1 6 tCjitfo C S 2 
1 6T«, (X s . Vxs) (2^^2i?^MTt* 2 O) 

(Xs + AXs, Vxs), (Xs, Vxs+AVxs) -^^^ 

$nso cicT. Axs. AVxst*. ^n^*nxs, vxsic^T^ 
25 'en^±i$i7K^&mmmowmvtmtvx. mt^s 2 o s tmmomm 



wo 03/057429 PCT/JP02/13595 

7 5 

Vtcm (Xe + AXel, Vxe+AVxel), (Xe+AXe2, V 
xe + AVxe2) ^ JS& 6» tl § , rilT, (Xe+AXel. Vxe 

+ Avx e 1 ) \t (X s + A X s , V x s ) izMjt^t ^mm±i^^mm 

m^mmh. (Xe+AXe2, Vxe + AVxe2) «(Xs, Vx 

s+AVxs) \zMmr^mm±i^itmmm^M^VT\^^^o tj^^. ^ 

mmmm^ (xs. vxs) iivr^m^i:m-izm.^Tnu^\^>o S2 
1 6x^u^B\z. mms 2 10 iLmmommiz^-DX. ^wmmmwt: 
^n\zMmT^nm±^i{Lmmmt(Dm> T-^ibt>. '^mmmmm (x 

s+AXs, Vxs), (Xs, Vxs+AVxs) (D^tl^tliZMf^T 

j^v^Ts 2 18 \zm^. (X s , Vxs) ^^zs^(DHm(Dwmmm 

M(Xs+AXs, Vxs), (Xs, Vxs+AVxs) (D^tl^tLiZ 

^'r^±i^7K^^mmmm^^^mm^^\z. (xs, vxs) ©jsJccd 
MmTmf3ia\z^^^Amm^^m-r^:^m^. lyi^^vvifj^ms^^) 

tc:«J; D^^^nSo f^^to-^, (Xs, Vxs) ^ ^n^Q^^'&o^n 
(Xs+AXs, Vxs). (Xs. Vxs+AVxs) O^fl^ 

±#7jc5ii^S^^n^^niO^{i{!iM (Xs. Vxs) d^SM/jN^-ft^ii: 
M^^#^#g|^^ct D/h$<T§J;^;^cClD^{jlf^M (Xs. Vxs) 
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7 6 

mmmm (x s , vx s > ff^^m-^nit'^. s 2 o e \zm^o 
s 2 1 Aommm^-^^No f^^m^\t±m\^tc^m. (s 2 0 6~s 

5 mrcuwmmmm (xs, vxs) izMm-r^^'B^mo^mmm (s 

2 0 8) fciSfrt^S 8 0 0 (132 0#fii) Tt*. 

(Di^mmmm (x s , v x s ) ^mi^t^ s 2 0 s omatc:^^^-^ s 3 

1 0 (02 0#Sg) Tl^^bfe'bOfc^^^tlS, -ebT^ S 2 1 4© 

2 0 ICiiOo 5^*5. S 2 0 4 (D^D jgb;w— :/^^ttfci#<3DmMic^ 

s 2 2 0Tf*, :^^<D^mnno (.^m^mom^mm) \z^n^^ 
15 m^iWyK^^nmm. (xo, vo ii'igimmno\z^n^mm±.^^m. 
^SMS (ZD. vzo) }i^mmmo\z^n^^m±w^mfk^^u 

M,W^\Z\%. (XO, vo) t (ZO, Vzo) MlH0 2 1 tca^bfc 
M'B^mm^m.^^'&':f)V-^><DS 408:feJ:r;CS414lC^V^T, 

20 wr2mm^mi)-^^'m2mM^m\zmrimt)'Dr:Lmfi^(Dmm. tutD-^. 

B#^ik=Tcyc (^^J Te-Ts) T ^ ^ <h # tC^^ $ nfc±#7jc^&®3i 

mhALW^u^ummh^. ^n^nmn Tcyc ip^m^t^—i^ (-r?^ 
^^•fe 2s@0ii 1 j^ni^^) (D^nm\z^^--r^^nmmm-m (ssi 

25 IO^^^^^#^:fei:tJ?:^M^ti. Pt^Jk=Tcyc (Bt^J Te-Ts) T 

2&:g> t#JC^^$nfeJi#:^#^S:rX^iP?i^*. n%\ Tcyc J0^e>$&^ 
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7 7 

5 ib^nso 



q [0] = XO+VO/coO —^40 
10 -^BiZ. S 2 2 4tCJi^, Jt^^^^55»l^tS:^!$^'q [0] dt^m^^ 

^Tz. wm±i^^m.^m:m& (zo, vzo) j^^^ia^^^itpm 
^?^3&^ e.B;^ffijc^M$n, ^:n*« (zo", v z o ") t u x ^ jse) e> n 

15 MM-rSt. (Z 0", Vz 0") tt. ^2j!i^|lI^^©^^IMIM^^ 

(0i5(^x". Y". z" j^^m) f)^BM.rzm2mm^^mm±i^mm. 
&m:mmllZ—mhx\^^^. ^rc. q" [o] ^m2mm^^<D^mmM 

(Ell 5(0X". Y", Z" J^^l^) ;0^e.m;fell2]S^liI^^i^^^tS[ 

20 z 0") :feJ;tJCq" [0] § J; 5 b T fe ^ o 

J^±(CJ; Ell 2 ©S 0 2 4(DMa. "T /^cS: "fe ^^^^ O Jftli 

^ ^ 26 ^ 1^- :/ ; p ~ 5^ > a 7 T -5 , 

^V^T, ^ 1 2 0 S 0 2 6 tCii^^L. ^m^^CD^WA^^ — 37 
(-g^JiiK^^) f^o S 0 2 6 T«, ^y)McWm\Z\t. m3 2\Z^t 
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7 8 

-r^^ui^^^vizm^^ 2 2 ^^<Dmm<Dm^±mi!)^mm'r^^'vmm 
^iirfct^©. m^^2 2(D^mM.-m^m0m^mmmm^f)'^?>M.rc'A 
m^^^mmmu^<DMM\z^^T ^ ^ o \z^mmmm^mm!&^&m 
15 mm-m^^-^ti^. 

^mmmm^^^-i. ^i^m^W'2 2j,tmm\^x^^\z;^^o ^mm^ 
^2 2timmvx^^&mi<Dm.m^^M^^rci^}z. ^wm^^^f&^M 

mmib^^M,rz.'A'Am0^m^mmmm (^mi^m\zwtt>:b 2mB(Dmm& 
20 ^^mmmom^m) \zMmhxm^-^n^o Mi^miziii. ^wm 

fe^^, ^^<E>ts:\^^^^\zm^^2 2 ^^(Dmm(Du\/£±mf)^m\zmm 
•r^sTiii^$i±7ti:^cD^S¥2 2 oj^mj^Tffi^m^^m^mmmmti^ 
^%rci}k}km^m^wmmm(DmA^z^m:'r^^^ \z^M^n^o 



wo 03/057429 PCT/JP02/13595 

7 9 

^m^^(Dmm±i^mm^M:^^mt&mn^m(Dmm±^mmm,M\zmi^ 
^'M^^^m<Dmm±^mmM:Bi.zsMmm\z-^T^)^'D\z±m/'^^ 

^^(^mimm^^-^m2mmm^tmm\z^^-^n^o rzircv. 
^^<DmmmmM-dmm^'^m^<Dmmmmm.izmmvx"Df3if)^^^3 

^^^^^<D^ 1 S^|1I^^^||2 jSaelif^W^il^m, M/'^^^-^Jci: 
T J^c S i; 3 ^ $ n -5 , 



wo 03/057429 PCT/JP02/13595 

8 0 

0^^mmmm^ti^BM.rcm\zmmi^itm (zo". vzo"). T/^t? 

t>.mi9(DS22 (ZO", V z 0") m^m\Zs ^J;lt^M 

• ^#:a'i>^It<iSJS> S 2 2 4T5^JS6fe^S^^®±#iaitfiM ZD" 

<Dwm\t. ^r)m^f3i'E'f)v^m^^xnfsi^^^\zvxh^\f^o 
•?-bT, z.<D^^\zvx^tbrcM'Mmm-(Di^j}m±i^&'L-mm^mmm 
M^^c 1 3 tT8B^C4 1 <Dm^±P^m>t-mm.^mmm\zi^x'r^t 

ttrta^ 1 3 i:TiBi5:4 1 (Dwm±i^m'b'^m.^m^j:z^mm\zi^Av. 
^1 3 1^4 i0mm^m^'r^^^\z. ^m^m(D^Rtim\$.^^^^ 



wo 03/057429 PCT/JP02/13595 

8 1 

+ mti-bummo i mm^ 

•••^4 1 

-rntf^v^o ii(Dm^. me (D'^m(Dmm^'^^<Dm^}t^m0^^mm^ 
15 mmmizmcxm^fj^ctbMi^rcmii'r^o m^-r^t. ^mmwc'&i 

^Vi-Xf. S 6 0 8\zm^. 5|cjK:^7K¥^:a'ff^^ffl[Fxmiii, Fxmax] 

(Mi^m\z\tmmKti:^^^^fi^m^m(D/^^->^MMt^n'^:^- 
20 ^) f)^. m'B^mom imm^m^m2mm^mhmm\zwt^-^ti^o 
Tct^itm 3 3 iz^-r^ofsin^-yxmKtjyK^m^^mmmTf}^^^ 
$n^o :^mmmmx}it. mzs e 0 ex^^vtzm^ti^m^^^/'^^ 
-yizft^cxmt^^ 1 2 \zm^^^xm^i37K^m^wm^m-^^mM-^n 

S o 

25 S 6 1 0 tCii^, ^-m^^c^ZMPfl)! (:ir#6*)fc{lZMP 



wo 03/057429 PCT/JP02/13595 

8 2 

-i^i>^^m-^n^. z.<Dm^. ^ff#^T«. M-p^it^ic:fett^zM 
@:^zMP«i5i)?>^> ^^mmmmf)^^. Mn^mis}m(DZMF^m^'v. 

10 - ii:^65(ciSMbT^<t:-r§ J;-5icZMPfiji/1^;^-:$7^^^-rn^^ J: 
7&:fe. S 6 1 0 -r^^^nS^m^WCD ZMPill^l/1^>^ — rS't*. M 

15 mMim^z^zth-r^o 

So ±#:^#:^^7nig*^i^^j Ta f*. iSE'M^mom 2 mm^^\z^n ^ 

Ts2 tC:*B^'r§*>0-e^S, Jine>ONF^J Ta. Tb (DWtMO 

El 1 2 onm\zm^x. ±$^<D^t< s o 2 e iz^-rmm i^m^n 
o^m/-^^ :^-^^^mm) ^ffoT^, ;^v^Ts 0 2 8 jcii^, 

25 < Z M PflMA"^ ^-^5{>M!^IE$n§. 

® 3 4 ti-^CDMa^^f ii->^Jl/~^> •^'a— •■5^^— hTafeS. 
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8 3 

^^3700^:^X3702 iZM^. m Z MF /"^ ^ - > <Dm 

^rmm-r^t. s s o o (ccfev^T. (Dwmi\:.^^nt>n^o 
miz\t. m.mm±^mmm k ^zo-fyti^x^n^. a^. mm^m^^ 
(omtu^m (i^y)Mi^t^\z\t. ±^7K^^mmm. ±i^mmi^Lmmm. 

^ViT. S 8 0 2 ^^TS 8 0 4 \Z^\,^X. -lE^^^^fflRt^J k i)i 

^m^mm^mm Tcurr w.mx$,^^^^i!}^ (k ^ Tcurr -e^-s^^^ 
d«*!jK$n, ^(Dmmmmi)'^YEs^:b^^\z\t. ssoeco^iEi 

S 8 0 4 Jc:M<5p 

8 8 0 4 (Dmm^mi)^Noi:$>^m-^\zu. ms 5 ^z^tya—^^ 

3 8 0 6 (D^^pBtM^^+f--:/;i<'-5^>T«, 0 3 6 iz^tmmnj^n 
t>n^o &.T\z;int:mm'r^o 

^y^-^^miz. m Q \z^Lr^mmmRtf^m^^<DmM k jccfett^ 



wo 03/057429 PCT/JP02/13595 

8 4 

m±^m'L-^m\t^m-^n^-^^. mum (^fe«±#:#:^#) ^t)y)0 

io_ ^^-1^. mK-:hmuf^^wim.n'^ ^-^izmi^x:s:^^\zm.±^\z^m 

j^cvi-es 9 0 6 \zm^. s 9 0 0 x:^}^rcmumK:f3^m.^^<D^m 

■:hmmm^\zmr)^t>'it^) ^vfsimm k \,z:^n^^ii^m>L^mm^m 
15 ^t^ta^n^o ^<Dwmu< Mci^m\z\tmmm 2 i<os 4 0 6 iim^(D 

®2i<^)S408 iimm(Dmm\zj;:K)nf3it)n^o 

20 -J^V^^TTS 9 1 0 3 2 (D S 6 0 8 T#^^bfe^M*7K¥ 

^^ff^lSfflcDA°^^-iS^(c«':5ViT. 3 3 izmtmKfJTia^i^^^ 
^IgfflEFxmin, Fxmax]<DI^^J k (^Hlflt) :?&t^J!e) 6 tlSo 

;^ViTS 9 1 2 @:^Z MP ^j^^-r^ ( S Z M P tU 0 

mH:^7K^^4> Fx 5^>qFxmin, Fxmax] ^ J; "5 IC^^ $ tl ^ o 



wo 03/057429 PCT/JP02/13595 

8 5 

^(D^miit. 1112 1 ©S 4 1 2(Dmm^^Tm2 2<Dya-'^^^h<D 

s 9 1 2T«. HIS 7 (D y u --^ ^ ^ h ^z^rmm^m 

}tm^m^) {-fi. s 1 0 0 2;&^e.s i o i 4^x(DMm^mn^n^. 

S 1 0 0 2;^)^CS 1 0 1 4^r<Dmmi^. M^©® 2 2CDS504j&i& 

10 s 5 1 6 *7?omsa:Rci?^-5©T> mm^mmr^o 

S 1 0 0 0 CDffJSlf^:^;&tYES7?S^d©^|-t^, S 1 0 1 6 t^Ji^. 

^^^^®^^f-'^:b^MW3|il2 20S 5 1 8 iMT^D. Z 
MPrec Ji, -'^fitO©Aa^-> ( ^ Id 0 2 6 (C #?|^ A - > 

15 oi^$:«,toT^^/>?^^» izmm^n^. ^tc. s i o i s^^^ss i 

0 2 6 ST©Ma;6^^ff*>n^o S 1 0 1 8;6>6S 1 0 2 6 STCDjiHata, 
MB3EI2 2C0S 5 2 0:^^6 8 5 2 8 (D^M tmC^ $> ^<D^mm^ 

^mt^o f3::^. s 1 0 1 6~s 1 0 2 6 (Dmmx^it. ±^^^mm7n^ 

-p^>hZMPj^#MZMPrec ® Pl^^lt «^ 0 Jfe -5 (DT. S 1 0 

oT, ^ = OibT, S 1 0 2 2. S 1 0 2 4^rJCS 1 0 2 6 0MacD 
^^nf3:v ^^iZVX%^\,^„ S 1 0 0 0 ©^J^i^^^tYEST^^i® 

0 tt^^ctf)^^, S91 2<Dmmx\^. -t^^mMmTtmmiTa, 
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8 6 

Sk±<Dz:ii<m s 6 <z)s 9 1 2 (Dmm^^T vr^m. j^v^-es 914 

0^^m (mm h=o) •d^^M&mm^^xmmimnT^) miiz^-DX. 
i^mm^immm^m^km^-r^ i^mm^wm (^^j k=o) )&^e>^&^ 

^^^n^o ci©s9i4 omm^tm 2 1 © s 4 1 4 tmucomnx;^ 

&,±<Dz: t<m 3 5 (Ds 8 0 6 (D^m^mmf^m^^'^':f)v—^>i)t 
mn-^n. j^v^ts s 0 s \zm^.^m^mmmn k ©M^^t^^^^ 

> ^ — n;u A k frt iiJn $n^o )^i/iTS804{c:Mi9. S8 04(c: 

^T^W'd^m^LVX\^^^m.K> . S806^:S80 8 0mm.i!}^my) M^^tl 
^"e^^lil^^CD^fifej&t^Tl^;/^ f,, |^34CDS704 tdjitf. 



wo 03/057429 PCT/JP02/13595 

8 7 

S 7 0 4 -e«> ±B(DZ:t< S 7 0 2 T^86 7t^[Hl^^$|iST(D±#: 
y^^i^Lmmm (Xe. Vxe) d^e. i^«^m^:$^qO[k] (k=Tcurr) 

^^v^Ts 7 0 6 fcii^. ^m^^m^^mm^ (io[k]t^n^^-^m 
^m:m^Q" (mi 9©s 2 2 4'V7$tibfth(D) ta^m-ch^mm^m. 
^^mM exxq •^im^0^^mi^^x^it> Bti^o 3708^31 

errq fj: ^ |g g p^g (Ojg^CD^ 
S 7 0 8 <DflJ^jgmdmol?3^§ i#«S 7 1 OtCjl^J.. a = A a 

Mmmmm\z:^n^u^mzMP(Dmnj^(Dmm\z^t>'&xmm^nT 

errq O^Yb^mSlIT^ ife JS&T^ § „ 
±ISCD ^CS 7 1 0 iClT, a = A a t VXUB^ Z MP m.M^miE 

I'Tdt^cDU^mm^^ni^mx^rnvrcm. ^ e.ics 7 i 2 ^ji^. 

S 7 1 0 T5l^J6;fe^^|l|^^^5^T(D±#:7jc5pjig^^ (X e 1. V x 



wo 03/057429 PCT/JP02/13595 

8 8 

5 errq j{>^/jN$ < tSi^iZ-Z)nx A a &^i!>$ii-^ J; "5 icM A a ^IS 

- vmmxmmmmm^mm exrq ^ff^tgHf^tciRjse);^ ji tj^t-e^So 

10 - ii^^. a = -errq/r^ •r:^:b-feS706 T ^ J?) « ^ St ^ 

errq S 7 1 4 7?^ A ^ >^ - ^ r TfiJ-^ <it ^ ^S ^ a i f 

S'^j^na'-xo^iEa^as 8 comm^zm-oxumnzMP ;'^^ — > 

15 ;^ViTS 7 0 2 iCM^o ^bT> S 7 0 8 (DfIJ8»f^:^>?>^'N O T ^ ^ PM 
D «x ±tBb;fe S 702-3716 (OmMffmr) M^^ tl. S 7 0 8 <Z)4^J 
»f^^/&«YE S \ZU^rct.^\Z\t. ^(Dm^MV)\^-':/ (S 7 0 0) ^ 
^JtTS 7 18 (CjfitJo 

s 7 1 8xn. u^m^m0ii^m±ii^mmM tm'^^^owm^i^^^ 
±i^^^mM\zmi'^<-i:-o \z. ^m^m<D ±i^mmm7t=e- ^ > h zmp 

(ZMPrec) © A' ^ - > jO^^^ $ tl ^ o JldT^^f^ZMP 

rec WimT^^m^^mmmmo^^mmx. mKioTK^j^s^fiFmm. 
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8 9 

mmm^^^-^^Th. ^m0^m^mm0.^j^ tM'^^^wm^mm^ 
t(o-mi\& (s 7 0 S0^m siiiitT^s fo. uBi^zup 

MP (omtukmniz^t)^^) t^iz. -^i^m^^m^^tv. uto 

^^iZZMPxec (D-^mm-^ T^t^^^H^o fe?Sb. S 

10 7 1 8 TJSia 2 6 Tm ^Dckr)^^ Ts2 &^n-^^tl Ta. TbtCB^m 

±B(D^^\z±i^mmm.7L'e—)<>hzMPmnm/'^^->(D^^/'^ 
^ ^—^•^mfo(Dm^iz\,t. ^mmm-(Dn^\z:is\^^x ±i^mmM i:± 
^^mMmm(Dm:&^m^0=^izmm\z^mf^ ^t}%-iistmizwT;^ 
15 fsiv^o :^mm^m'vu. i^wc^izm^x^^^ \z. ^m-^n^^ 

^(D'^mfj^Mnm^ommizj&'^n^b^^iz. ^^/'^^^^-^ s^jer 

M^T^t. 1 ^^(D4>T© Z MPrec A^->^1«M{Cb. T^^A 
^^-^^2^U±\ZVX. ^m^^(Dm^\z:id\f^T±i^mmMii±i^ 

20 ^mMmmt<Dmm^mn^^\zm^\Z'Of3i\ffX%^\f^t^. ZMPrec 
mm<DZ:t< S7 0 2-CZMPrec A* ^ — > © ift $ ^ 0 t VXM 

M'^^m(Dwm±^^^mMmmt<Dm^^ib. cn^ voevx lt^o 
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9 0 

CZLi;. Z M Prec A* — ><D ^ ^^-^M bcurr t LT^IU^ 

^TUt — > h Z MPi^l^^g ZMPrec /ti$'->«. |g22©S5 18 
iiZ^ \^^T Tktb B ntcm 1 ^®^^(D Z MP vec At^~> ( $ /?>^^ M IB 
acycl irab^ia 2 6 ®#J^/ti$^->) t$>^mhl ODfOT a& § 1 1* -5 o 
ClOJc-^JCbT^^^^nfe^^^ZMPrec ^^jE^^ t 0?^ ^CDj^ 

^ (mimm^^omm) ±i^mmMtMmm^'tn'en9u vei t 

f So 

s 0 2 4 lc:fetts^^^^cDi0MJK^s^5e)^iJ- 5^ >oMadt 

Z M P rec — > ^ S 5 1 8 1^X^26 6 nj'c AiJ' — > 
iM'^'d^ acycl Tab ^ 0 2 6 CD#3#/^ >) U J^-^ CD 

lorg i: f ^ o 

A 01= 0 1-0 lorg — iC5 0 

Av0 1 =v0 1-V0 lorg •••^5 1 

^ e 1 ^XX^AvO 1 ZMPrec ^lE^^ i 2^515©^^^^ 1 

OMRrJC:^ji^<D^^jt^t- ^, feb. A01 ^^XSAyei}tO\Zf3in 
\its Z MPrec ^^jE^#JC§|^MViT, ^ HI^^ |f| it © T rf U X A 
Jd^fcoT, ZMPrec - XO-^mM-^ >^mm acyc2 <i: b T ^ 2 183! HI 



wo 03/057429 PCT/JP02/13595 

9 1 

m 1 Mm^m-^MM'^ hi ^^46. ^i^rc bcurr ^^m^^co-^j^iS^ 

^iry ^-^ —jv FH (D ^ tammma^^W-o ^ ttf^ & . A 01 

t;^Av0t*. ^iHi^^-&?^«$ bcurr> m imm^^-^mM-^ hi> 

m0m<Dmi^±i^mmM iim'^i0'^<Dwm±4^mmMmm(Dm v^err 
10 t&.roymm^W'D. 

A 0 1= cll * bcurr + cl2* bl + 0 err + el * v 0 err — 5 2 
Av0 1 = c21 * bcurr + c22 * bl + e2 * v0 err —^53 

tcfcV. cil. cl2, c21, c22^ el, e2 ti, ^0^^. ^ Hilif^^® 
15 -h#^#m7C^~^> h ZMPm^fiiZMPrec /^r^' — 

t(Dm^X(D±i^mmM(OmeexT tMmm<DmV e erx i)t^tb^tl^o 
20 ^ 5 2, 5 3 <7)#icT25 ^ cll> cl2, c21s c22, el> e2 

m imm^^cD^mmm. -h#^^m7c^-^> h zMpm 

#«ZMPrec A" iS^ - ><D A ^ ^ - (# J3 IB f S ^ ^ - ^ ) 

25 bcurr, n 1 bl j&^^^^^n^o t'7a:t)-&, ^5 2 , 

^ 5 3 <D;&5a& 0 bfe^5i:^r@S:&«?< iiJC J:oT> bcurr, bl 



wo 03/057429 PCT/JP02/13595 

9 2 

mWi\z. ^m^^(D±i^^mm.7t^-yfsy h zMFmnm (zmp 
rec) (D'^m/'^^-yo-^mm-^'^^. ±m^ibr^^m^m'^mm-^ 

bcurr JC^^^nSo 
5 ^Vil?S720 {Cii^. m^OUmmZMF /-^i^ — y ( S 7 0 0 (Di^ 

^MV)v—':f^mnriit^(D^mmzMF/^^ — » \z. s7 18t± 
b T ^ -5 ^ - > m o a z M p A - > i b X $ n ^ . 

S 7 0 0 ©;i/-:7"'(C^5ViT^^ife$n§{R^I5I#^f^, hOj^o^<, ± 
#^#m7n^-p^ > h ZMPm^teZMPrec ^0 ( Z M P rec CD"^?!^ 
15 /^i57 — >Oig$A9p^'-i$'^& 0) IZVX^^-^tl^o ^(D^olZl^X S 

7 0 0 co;v— yT*j^6?;tc;^^$n}^{^^lil^^-e«. ^<D±i^iSLmM 

S 7 1 8X:^tb^nit±i$i^mU7ii'E-:A>hZMFmWm/'^^-> 

20 ^i^^mmncDM'B-^miz^T^'m^ 0 },zi&-:3n^rz^(D±i$i'^m 
bj&^b. s 7 0 0 (D)v-^xMm'^\zn^nrcUBmzMP /-^^-y 

^miE'r^Z.tfSiK. S 7 1 8X^Js6e.nfc±#:^#m7n^-^>hZ 

MPmj^-iii/^iS^-^fcii&cfei^^^^iipjg^^&^^^ii-s mti^ 

.25 (dtI^-/ h(Dfi:^j a:{i'|4:b0'&:dj5>^^Si^Z MP icf^ffif 



wo 03/057429 PCT/JP02/13595 

9 3 

y°^mmmizn^n^h(D-d-^^r&-^:/3:<xmti^^\z. zMPrec \z 
5 Mmu^m^m^(Dmw}i,zmxT. s ? i s T^j?);^c±#^#m7n^- 
.fc, ZMP (Mm\z^^T^^-r^mti hm^t)(D^ti(D^m.m^^m 
ntn^o Lfej&t^T. m\z. umnzup /^i$^->\z±i^mmm.7t'E 

10 > h ZMPm^fiiAiS^~>^ia#bfeA*^->^S^ZMP A•37>- 

>t UT, S 7 1 8 1?:^JS?)fe_h#:^#m7C^-^>bZMPJi^ffiAiS7 

@^z MP A°:$'~>&^M-r§^iii^#^^^!g-rnt^. tsta^^isi^^ 

<»:fS|i;j;#:M5i3Sl&tJ^§o 
15 m-b^^> -IKa^ZMP — >J;i_h#:^^^7r^-^ > b ZMP^^ 
fjlAr^' — >^Jp^LfeAiS' — >^aaz MP A^->^i bJ^ffiS-tf^^So 
g|l 2 {CM-dT, ilBOSrt < S 0 2 8 Idcfe ViX^HF^^/^ ^ — 

^miEvrcimi> $>^\^^\tts o i GcDmrn^^Mat^Nox-m^m^izJit. s 

20 S 0 3 0 EI360S9OO:d^e)S9 1O S T 1 1^ — CD M S ;^>^lf 

;^j:t>n^ i^CfC, S 9 1 2 (DD-^)\^^^>X^^m 37CDS1 000~S 

1 0 2 6 (omm^^fff3it>n^o ft-^v. ^(om-^. E1370SIOI6 

tC:feV^T«, ±#^^^7^^-;^^ > h ZMPm^M (ZMPrec) 

0 lCSg!Jg$n^01?JA5^< , 0 3 4 CD S 7 1 8 "etg^b;/t±# 
25 ^#^7C^-^ > h Z M Pil^ffi (ZMPrec) A - > IClS ^ $ n § . 

3 6 COS 9 1 4 .hlH-'CDMa^&^llfT^n. 2:nt::J;J9, ^12 



wo 03/057429 PCT/JP02/13595 

9 4 

15 ^M\z. ^<^nMmM^2mm^v. zLti^m^mtm±\zu^o)^m 
rcfcv. mmomipxit. :^:^<Dm^m^m:^f^\zmr). mm^om^l^ 

cDM^D«»,$^^#^^^^^L.T:fe#. Jin o j: 5 jc: . ^ 
ic *5 ^ «9 MKi ^ ^^-r j; ^ b T t> J; (.^ „ 

. ^v^Ts 0 3 4icji^. mm±mmmm t tfcttii-t'L. s o i 



;0 



wo 03/057429 PCT/JP02/13595 

9 5 

10 Hlf^^^gB 1 0 4 {C]l&n'5. 

15 T^mi^ 2, 2<D12iSOH0 (lOR (L) fS: OMgS^&Jg^ 

^mmmhvxa:^y h i <d 1 2m(Dmm(D^&:^m^um-r^o ^rc. 
djh«/ b^M#^5^;n 0 2 ummmmtim^'r^mmmom^m 

1 0 8\t. O7j^-/h^M^qE5^;wiO2T^m$n;fel80^^itm^ 

(flt) ^mmmtvxui^y h i ©ieii#:cD i 2m(Dmm<Dmi^^m^m 



wo 03/057429 PCT/JP02/13595 

9 6 

(xttUD) ommMmmti^ e bwx i^;^^) . tf^^5^;ari^ (y 

10 -p) nKf\zmm^^Kti'^-:^>vifi^mr^^^\z^mm^ti^m'iE 

^43 cfctK^Sif^^. 2t:mi^A:d^*5fe{CtB!^bfe#ia¥ 10-277969^ 
25 S 0 2 8 {C:feV:kT, ^HI^^J^. mm<D::t<. Isl # ^ (7) 1^ ^ tSC 



wo 03/057429 PCT/JP02/13595 

9 7 

^m^momm^mm^a^. ^"^mmwm^mm^ o. co] ^^m^^ 

^1 oxmrnvra^mm^^-i. ^^(Dmm^i&mmizm^'r^ 
10 mmm^x;&^„ 

bfe;&toT, :$immmWi\z^v^xji:Si. mt}^'Ey^)i^m^^x^wi^m 

^-^izm^x^m-^mK)Mv±m\^r:it.^. ^^vrcm^(D±^7i^^ 
^mi)'^m'^mm^m(o±w7i(,^^m\zm.M-r^ (jg-r^o ^3\z. 

ZLtliit. 2000-352011 ^ <D h (D tmMX$> ^ o 

m\z. :$immmm\z^\,^x\^. ^cd^# (^m^^t^m'^^^izmr^ 

<) ^M^'t^ \Z. ^ta^^CD^^A'^^— iS'Oif OS^ZMP A° 

20 ^BXT^TWimt. ±$^vrz^viz^^<Dm^\z:^\,^xmnm^if)^-wi. 
■r^<i:'o\z^^vrc±W7i(.W'^mmM^^To 

^mmm-^^-^T^^o tc^-m^^^^^b. m^^xM'^m^^m^M 

b ^ ^ b ;^ ± tK ¥ ^ S «l ^1 ^ ^ f c 



wo 03/057429 PCT/JP02/13595 

9 8 

mmizw-^c^^^mit. •^n^^mmit^\zmm.^^mvrcm^ 
^^to co^^fsim^^it. ±mvrcm.Mummm\zmmvxh^^o 

/"^^ }^ — ^\z%-^x^m^^^\^. ^(D^^mmiyXM'MMm^m-n^ 
:>^—^^zm^x^m^momh±mh:ftt^. ^^\^rc0^<D±i^mm 
MtiSMnmm^m(D±i^mmM\zHMh (jg-^^), %v<u-m.-r^ 

vfcKDx. mti^'Ey^)v^m\^^x^m^^/'^^ \zmr^x0m^^ 
^v. ^(D^^mmi'X^'^mm^^n'^ :<—:$f\zm^xmm^mr)m 
v^^v-k-t^. ^^vrc^^0±^7i(i^^mif)^M'^mm^m\z}^M'r 

^ ^ ^ & M T ^ m ^ ^ ® ^ ± # 7j< 5ji ^ « 5^ ^ _h ^ 7jc ^ (D 

mmts mm\z\-i. m4 i (Dmmo^v\zmmm^\zni^. mwL^^<D 



10 
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9 9 

(TzfcV C 

6 0 

f (J^«±#:7K^^M, 0) = J^^±#:7jc5p^g -.^6 1 

m^i mM±^yi<i^^m, mi^±i^7K^mm) (omti^^m^^om. 



20 V^o 

25 ^mmmmx\t. mM^mmizt^rab^z. ^KtjyK^j^^^^mm 
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10 0 

. ^ (ka*M*Fz)*(ka*M*Fz) 

5 9 

fcfe*b. Fz mmmKtimm^^^ uitmmm^s ka tax sat® 

10 _IE<D^^S:STo 

^iip^miCj^mMizm^mw}^t^^^(Dmmmm.mm.^mmr^/^^ ^ 
20 —^^mmm\z^Mvx%mt)y3i^^o m^(Dn&ti^±i^(Dmm 
izjAi^x-^-^iiz^^^i^^m^izu. ±^mmmmmm.m,iiut^y ho^i^ 
mt^mm.MmmwM\t. ^^umv-fy^itmrnw^^z^si^ox. mKti^m.m 
^m.m(Di\t>^\z±ii^^miimmmM^m^^x%!^\^^o mm\z. m^ti 

25 mmm\zi^n^mKti7K^0.^^^n^(D$^m-m.m(Di^t)r) iz. u:^y 



wo 03/057429 PCT/JP02/13595 

10 1 

10 mxu. m4 0 (D^o\z. WLmm^^>b'\z±,w-^^m^mn'^^^ ^> 

mm hmm±wm.m^- ^^^^m^ou^-vm^^^-^^ t i^^r 
^t:). mt^^^m^'E-}^ t\,^ii/vamcmwj\zf3iy). m^tsy^^m 

25 ZMP 0 <D;acM:^»^-;^ > hib^^^X^ ^mm^t- }^ ^M^<z, ii-^^ 



wo 03/057429 PCT/JP02/13595 

10 2 

\zm±^m^<Dmf)^f3i<:f3:^ (^mm^E- }^ <Dmws^—mm\z^Mx^ 

10 - y?;^' e.Tfe^o 

•^Bizx^^m^. ^H:tr7K¥^4^^^* D^>ffc-$i±;a:Vi7f e^ZM 

#<^fb$i±S n i:5$t-e^§31®j^- 1^ :^M»M^^* t>^'^t:$i^ 
1) mi iizmvr^^oizmwcov >^\zmj^^mmvrc4¥mmr^'ey' 

25 2 ) 2^l^ffimA(C 2000-35201 1 -^Ic^sn;^ 3 



wo 03/057429 PCT/JP02/13595 

10 3 

10 ^Tzi. #MSTfflVi6ns^5^;i'«i^— Tfe^vib. mm\zmv:^xm 
(Dmti^mt^imm\izM^ ^MM^t. ^m^^f^jt^x/h^ v^o ^z:x. 

1<DS408. S412) XU. 2 (DmM^mmV. ±^2 4 iZ 

•T^^;!^ (010 <D^ir)V-^mm.^ 2 m. 2 m^l^^b?^ 1 Mj^+yy^-^ 
—Ji^<D^y^)V) ^mif^Xmn^^^^^t^Jc.^lZi.Xh^\^^o Z.(D 

20 m^(D^^^^(D^^isimx\t. mmnmmm\z^i^^x. mn^2m<D 
nm^ 0 t vxmum 2ios408> S4i2 (D^a^tf j; ^ iz 

±mizw\mx^^o 

V:>. ^ft. jillD— nx:7^ ;l/i$^^if ALTfe^V:*, 



wo 03/057429 PCT/JP02/1359S 

10 4 

mmm 1 9 2 o e \z:^i^xwm mm ts) ±i^mw.&m: zs 
s^^tci^viT^is-rs ^mmAi>^^\z<^m^ 1 0 - s e 0 s 

m^m&'r^^z>\z. ±.#:^it&g)&^^^$ns;&^ mmo iz^s^vf^ 
' ('rf3:t>t>mmmm\z^n^) ±^mmiiLm^^^:^mtvx\t. 

mmm\zf3:^^v\z^mvx^]^\^^o mmmm^um:b\t. ^izmm-r 
10 - ^m<Dm&\fMiz^wr^:^-^Bx^^o m^r^t. mmi/fMi^^oiziB: 
(#tjt5g^TVi§i:) mmmm^^m-tji)mt>^m^f)^^^o m\z 
mifj^€^h. mmmT^^:xJi-^(D h)v^ti^7^:k\zf£^:i3^nii)^i^ 

15 mmmxit±^^m&m:^^^^y^^ ^ mm^m \z^^v. ^ 
n)^^(onmx\tun^m.)^K±^m\zmti^^m^T^^t>\z±^^ 

m%m^:A^^zs^ (w^^t^x^ m&^fMti^m'hmmiizm^. $>^i^ 

20 mm^m ^z^mv. ^nsKmsi. mmmw.mKti^M 



wo 03/057429 PCT/JP02/13595 

10 5 

10 (0 1 2 CD S 0 2 4 T5fe86^ t)©) ^ {C-e CD 

STo ;i"5T^ C tied; @^ Z M P ^itM^T ^fcJ6©±#:7K¥'f4M 



wo 03/057429 PCT/JP02/13595 

10 6 

ti^f3:v4^mmiz^itT^<Dx. ±mmiEm<Dm^\z^^r)0<<Dmmm^ 

15 J^'&iCJ:oTfA> @^Z MP/^^ ^ — ^ CDf^IEa (B&tB0 3 8 

^I^^O^^A°'^;<~3' *)^IEf § 21 tJO^M^ bv^o ab. z.(Dm^X 



wo 03/057429 PCT/JP02/13595 

10 7 

}z—wi.-^-^^rctt)(DmKtjmm.fjZ^/'^^^-^^^\n^y homti^m^ 
TVi^^-^tcf^, mmiiLmmmm::^^-'W(.-^ti^i^t>ti\z. ^pf3:<iih 

m.mm^ Kt %±m^\z±^<fs:^^^ \zmKidmu^^/^^ 

^t-mi-r^^oizm^ti^m.^^/^y^-^^^Mi^xh^i^^o 
mmm<D'^t^tM^^m(Dwmx-^-r^^o\zmKf3mm^^n^)< 



wo 03/057429 PCT/JP02/13595 

10 8 

(ZMPrec) O A° ^ - > ^ f § ^ ffl T ^ » rtSit)t>. 

s 7 1 8 <D^m$>^\^^umm'r^^m^^<D±i^mmm.7€'e-}^y h z 

MP^^fit (ZMPrec) * ^ j5"J 43 T . ±^mmM^± 

10 - 

Fxmax = kmax • fi • Fz + kc • (XG- ZMPx)/(ZG^ZMPz) • Fz 
Fxmin = kmin • fi • Fz + kc • (XG- ZMPx)/(ZQ-ZMPz) • Fz 
(kmax^O, kmin^O) 

'"^ 6 2 

15 

rafcV. Fxmax t*. ^ 1 2 Ka==l t fa <D Fxmais. D 

< f3i^f3:\f^^O Fxmin ^1 2 T Ka=l ibfe^-^© 

Fxmin OffiO: D /h ^ < & l/^ J: "5 tC^Jfe-T^. 

CldT. ZMPx «@^ZMP(D7K¥{ie. ZMPz J*@ilZMP<D^l£ 

20 iiLm^m-To 

mti tmrnti t(D^t!^iB.m^\zm^T^mM.<D&mt'r^ (xg «7jc 

^-fim. ZG «^tt&®<&^f )« mv^mA-^t, (XG, ZG)l*. 'Pts:< 
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10 9 

(Xb, Xz) T'fe^Lio 

^ (taiB^ 1 2 &#M)c 

kc = 1 , -^^^ Fxmax t Fxmin ^SJ^ 0 ^ZUMV niM'^^ZUs 
5 ZMP(ZMPx. ZMFz)\Zi'pmf^mi^0^Ktl (Fx. Fz) 0^i^h;l/5&l> 

10 ^;^c, ±#:7K^^gill51<DSn5i^« Fx iZitm-r^O^-V. ±#::^K^te . 
^j^l^±#:7jc5p&g(D^<b*t^?^e5 (ie^65, U-T) izfSiX). 

15 kc= 1/6^0, kmax = kmin = 0 i^^gbj'hi^'a-tCtt. 1® 

mnmm<D±ii^7i(i^^mmMii)m^\z^m-^m'v^^o 

^fe, ^62 tdcfeViX: (ZG-ZMPz)(Df^*5 D ^ 0fS © ^ic tC U 

x%^\^^o mn^^n^-^iit. (zG-zMPz)tt. < ^Hiufcci.^ 

20 i&bTt> 1 0 — 

kc = 1/5^::P> kmax = kmin = 0. 6 2 tC T , (ZG-ZMPz) 

(C2&^0f5t(D^^t (XG, ZG)&ik^a'C^^S<i: b:rc:©-&, 

1 mM,mmmiLmf^(Dmw}\zrj:^(Dr\ mw}^mmm\zm< zLtf)^-::^. 

m^'t^t. t&IBAMp^ AFp^ AM r :i3 j;rJ^' AF r ±t3<DC^i 
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110 

^rc. $> &7()^Cibmmmtsi^miz:^n^ AMp . afp> amt, af 

^fflV^T^SV^o AMp, AFp. AMr, AFr:feJ;rXAMp /A Mr 

J*. (^^^^(^^Yb^) icdzoTigfcsoDT. ^mm(o^m^t 

BtfiB022(DS 504/5>SS5 1 6 ^TCDMS^ JctJ^ g| 3 7 CD S 1 0 
02}&^e>S101 4 ^-t?(DMSrc:feViT. ^KtiyK^^^ Fx 

\Z) Mt" J; -5 UT 

S 5 0 6 :feJ:lX^;ig:«S 1 0 0 4 tCcfeV:>T, Si*, ±# 

J^JC. Fxtmp ^B&IB^ 1 7 (^f^t:) 0 (C^^ 7 0 TgSb^T^o 



Fxtmp = AFp* atmp- i8rec*AFp*AMr /AMp 
25 + msup*d2Xffup/dt2 + mswg*d2Xswg/dt2 —^70 
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111 

rec*AMr) ^ il t> mT Tc isb \Z lii^MfSi ±^^m'E - ]^ (Djjwmm. ( - i3 
rec*AMr /AMp) \Z ^ ^ T ^ mKtlA^^^m^ ^M^t ^ o 
^ 7 0 J; o T^^5t$n^ Fxtmp \t. D 3}^ -/ h MtllPBt @ 

^37031016 tC*3ViT{itd^ 0 tC — ^T^-S Z MPrec (DA^- 

2 6 iz^T^m/'^:$^->(Dm-^^ o&.n-\znMvxhmt>f3i\^^. ^(dr 

^n&s^om 3 4 <0 S 7 1 8{e::feV:>T, S7 1 8 T 5^ J?) & tl -5 
Ji#^#^7C^r— ^ > h Z MP ^^#{iiA;$^->lC. S 1 0 1 6{C*5ViT 

tt^m^o iio^'o \z-rn\t. mm^iz'i^Bn^m^\t. sioieic:^ 
<^^m\zts.^o 

rcrcL>. EI 3 4 0s 7 0 0 <Dmm)v-'f(Dmm^mifhvxfi^B^rT 

^^XOm^t. ^3708101 6 tC*3ViTi8:5e*r§ Ji#^^^7C^- 
h Z MPm#MA-^-> (0 2 6 IC^TZ MPrec # A° i^' - > 



wo 03/057429 PCT/JP02/13595 

112 

^ errq h fS: < tSi i) . ^ ^ ^ tB "T ei i # :^ < /fe § 

^m^^<D±i^mmW.7t'E-^> h ZMFrnW-m (ZMPrec) 

M IB ZMPrec j^JE^m^ (034CDS7 18 CQ^HI^ 
^J^:iSNF^T(^±#^^^i^j$^^^n-^'n6>curr. v 0 curr tb, 
cne.^:> ^#^^©IO^±#:iS^:^. :ll MS ^ ^ A (9 cerr, Av 
10 _ e cerr i: T S o 

t^##^«)|0^_h#:il#^. ^iSS^OH^err. v^err SffifHIt^^, 
bcurr ^Atl. A 6> cerr. Av0cerr ^^m^m tt ^MWC^ <D^mi^ 
m^^lLTi:. Ae>cerr. Av6>cerr ^ 0 {ClR.^ $ i± ^5 J: 5 . ^f^M 
15 ^lpa^^&fflV:>T:7>r-HA'y ^7MlJ^^^^b, Jin tC^":^ViT bcurr * 

^®^#:feJ:rX^fe«^^^^OZMPrec J*. A' iS' - > t i±"r . 

20 ^fMd^^fflViT. #l^rBTtC:fefrt§ ZMPrec (D^ii^j^^bTfe^Vn 

Z M Free "^^f A iS' — > -frT. ^PFbI {C *B T^IU 

#l^^lc43tj-^ ZMPrec Sr^^bTfe^Vi, 

25 i^tc. ti-^y h i(D^n^m<D^m^zmi^TmMr^o fsi^> c:e:T> 
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113 

5 #) ;{l^e.^^bfe±#:^^lt{4S#l5i {^\^mK\Z^^i^m^l 0-86 

04 3 ^fflViX^©M3a^i5i?^-r-S fc. ^-r^ S l 3 O O ICcfeV^X. 
:*:m®A>??t^fc<j#|g5p 1 0 - 8 6 0 8 0 tcM^ b ^±#:i« ^ 

D b M^fl^/'? 5 - 3^ B li Z M P 5 ^ - 5^ ^ 

*:tt}mA:«)^^5fe{Cli^b;^i|f 1^ 2000-352011 -^©^ 1 mM 

±#§&ift^4«;?>^\ a& D(&^86fc— ^{itTab^ i bT> S^ZMPHI 
:k\z. 2^0ttimA5&t^Jcli0gbfc±#S5$^5t^ (i|^i8¥ 10-86 

25 o8o^^^?Rc ^XiM,^m\zum<ikm<DmQ<D^mm) ^ffli^x, 

mat A- 7 ^ - J; D ^ ^ -g) ^¥fl5i^±l3 O^P < b ±#7K2F^ 
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114 

;k\zs 1 3 0 4 izm^. mRtimmm^^m/^^ }<-^^miz^m^ 

m) j&^^^^tiSo <fc i^ff^m(Dm^. ^^^^o^i 

^it. m4 2 (D^^^simnm^izmm-^n^o •rut>%. i^isi^^iiT 
i^Ki3^^WLj^<omis\m\z^ (-fctco) (D-^m^yzwt^^n. ¥rm 
'^nm'^\tmKtjmm.i^6^(Dm'pm\z^ (Ttca) (D-^m'^\zm^^n 

^bmtom'^mm^m^iz-^'r^^^iz. mKtimm.m^m.M/'^^ 

M^n^ (^(Dm'v\tmKt!mm,^^m,M<Dmnj^(Dmm\t^^mm\z 
mt^^Tkn^ :<-'^\z^^CT^m-^n^)o 

< w.To0kW%m^r^^^\z^^^n^o 

0km mR:f3mmm^mmo:)Mnmm-±mm imimmm^izm2mm 
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115 

5 -h# (±^m>b) mmtmmM'^^^'^^m\zmmvx^f3:t^^^^\^^t 

10 mmmm^im—x^if^o 

±m(Dz:t< mm±i^mm.^mm.M^Mi^^r^i^iz^T^mM-MUi)-^ 
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